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ABSTRACT 
 
Background: Childhood maltreatment (CM) is associated with a number of 
adverse outcomes in adulthood. Over the last two decades there has been an 
increasing number of studies investigating the relationship between CM and 
neurocognitive functioning in adulthood. This review synthesises research that 
have explored this association. 
 
Methods:  Fifteen eligible research studies were identified based on pre-
determined inclusion and exclusion criteria. These were synthesised and 
described, and the quality of the studies were appraised using the Quality 
Assessment Tool.  
 
Results: The results suggest that although individuals with CM score lower on 
many neurocognitive measures, some of these deficits can be accounted for by 
pre-existing factors such as childhood IQ and family socio-economical status.  
 
Conclusions: CM should be considered as an individual risk factor alongside 
other important social and environmental risk factors, including cognitive ability in 
childhood, to understand the collative impact of early life experiences on 
neurocognitive functioning in adulthood. 
 
Keywords: Childhood maltreatment, cognitive function, memory, executive 
function, adulthood outcomes. 
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INTRODUCTION 
 
Childhood Maltreatment 
The impact of childhood experiences on later physical and psychosocial 
functioning is widely acknowledged, and emerging evidence from the Adverse 
Childhood Experiences study (ACEs) continues to highlight the impact of early 
adversities on outcomes in adulthood (Felitti et al., 1998; McLaughlin, 2016).  
 
Childhood maltreatment (CM), defined as exposure to neglect, emotional, physical, 
and/or sexual abuse (Barnett et al., 1993), can have significant consequences for 
the young person’s development and the life they go on to lead. Exposure to 
maltreatment during the early years can disrupt opportunities for a typical 
pathway of neurocognitive development and increase susceptibility to poorer 
outcomes. Outcome research on survivors of CM indicates high prevalence of 
mental health and neurocognitive problems (Norman et al., 2012; Felitti et al., 
1998; Teicher et al., 2016). Although an individual’s development and emotional 
responses to their experiences are differentially susceptible (Belsky & Pluess, 
2009), research in this area suggests that CM can lead to neural alterations and 
changes in the stress response system, and potentially compromise a person’s 
psychosocial and neurocognitive functioning (Pechtel & Pizzagalli, 2011; Gunnar & 
Quevedo, 2007; Perry et al., 1995). 
 
Childhood Maltreatment and the Developing Brain 
The brain develops in a hierarchical manner, and early exposure to CM leads to 
disruptions in brain development that has downstream effects derailing normal 
development (Gogtay & Thompson, 2010). Research demonstrates structural and 
functional changes in the brain as a result of CM (Weber & Reynolds, 2004; Wilson 
et al., 2011). 
 
Childhood Maltreatment and Neurocognition  
The complex cortical structures that develop during childhood are responsible for 
neurocognitive processes such as formation of memories, attentional control, 
working memory, inhibition, impulse control, problem-solving, and emotional 
processing (Schoenberg & Scott, 2011). These important neuropsychological 
processes can influence how well a person is able to function in their everyday 
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life. Studies investigating the impact of CM on neurocognition suggest a 
devastating effect on these processes.  
 
In their review, Irigaray and colleagues (2012) highlighted CM as a risk factor for 
both short and long-term cognitive difficulties in childhood and adulthood. The 
authors concluded that CM has a harmful effect on cognition even after controlling 
for potential confounds. Their review provided a good snapshot of the impact of 
CM on neurocognitive functioning in both children and adults; however, since 
then, there has been more recent research in the last decade exploring the 
relationship between CM and cognition. Malarbi and colleagues (2017) recently 
provided an update of the evidence for neurocognitive functioning in childhood. 
They found greater cognitive deficits in maltreated children than controls, with 
more profound difficulties in those with a post-traumatic stress disorder. An 
update of the evidence base for adult survivors of CM remains. 
 
Rationale for the Current Review 
The review by Irigaray and colleagues (2012) largely comprised of small and 
predominantly female samples, and reported outcomes mainly for individuals with 
experiences of sexual abuse or physical neglect. The authors stated the need for 
larger samples and longitudinal studies to gain a better perspective of the impact 
of CM on adult neurocognitive functioning. Since then, the wider recognition of 
ACEs has paved the way for the publication of longitudinal prospective cohort 
studies and other research exploring the topic of CM and neurocognition. 
 
In light of these new emerging evidence, the current review aims to critically 
examine the evidence base as it currently stands for the relationship between CM 
and neurocognition. The specific aim of this review was to investigate the impact 
of CM on neurocognitive functioning in adulthood. 
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METHODS 
 
The current review followed PRISMA guidelines. Initially, a literature scoping 
exercise was conducted to determine the feasibility and utility of undertaking this 
review. The searches were undertaken on Embase, MEDLINE, and PsychINFO 
databases. Subject headings (MeSH or thesaurus terms) and appropriate search 
terms were generated based on the literature outlined above and in consultation 
with the librarians. These were then used in each database to identify related 
indexing terms.  
 
The literature scoping exercise produced a large volume of studies, and many 
carried out in the last decade, suggesting that the current review was viable. This 
exercise also indicated much research focusing on the cognitive outcomes of 
individuals with Borderline Personality Disorder, and Schizophrenia, in the context 
of CM, as well as research exploring trauma-specific cognitions. As a result, 
studies with such stringent participant inclusion criteria and/or specific measure of 
cognition were excluded from this review. 
 
Search Strategy 
The primary source of original studies was electronic database searches, followed 
by exploring onward citations of the included studies. A Google Scholar search 
was also completed for thoroughness.  
 
Electronic Databases 
The following databases were searched electronically: Embase, MEDLINE, and 
PsychINFO. Search terms and subject headings used in the literature scoping 
exercise were used to yield the results. Although subject identifiers were not 
identical across databases due to variations in their indices, the same keyword 
terms were utilized across databases. The search terms used related to 
neurocognitive functioning (outcome) in adults (population) with experiences of 
CM (exposure). 
 
Table 1 provides details of the terms searched in titles, abstracts and keywords of 
all databases (Steps 1-3) and the subsequent steps carried out to narrow the 
search results (Steps 4-5). Due to the large volume of studies retrieved one final 
		 6	
step (Step 6) was undertaken to narrow the results to studies with adult subjects 
only. Table 2 provides details of the databases searched and their final results 
prior to removal of duplicates on Endnote.  
 
Table 1. Database search strategy 
 
 
 
 
Table 2. Databases searched and results 
 
 
 
 
Forward Citation 
The reference lists of included studies were hand searched, and Web of Science 
was used to find articles citing the included studies. This generated two additional 
results considered suitable for inclusion. Google Scholar was searched using the 
terms ‘Childhood Maltreatment’ AND ‘Cognitive Functioning’. The majority of 
STEP	 SEARCH	TERMS	
1	 Database	MESH	Terms	OR	
[child*	OR	infan*	OR	((child*	OR	infan*)	N3	(develop*))]	
Ch
ild
ho
od
	
2	 Database	MeSH	Terms	OR	
[(child*	N3(abuse*	OR	neglect*	OR	mistreat*	OR	maltreat*)]	OR	[sex*	N3(abuse*)]	
OR	[physical*	N3(abuse	OR	neglect*	OR	violen*)]	OR	[emoFon*	N3(abuse*	OR	
neglect*)]	 Maltre
at
m
en
t	
3	 Database	MeSH	Terms	OR	
[cognit*	N3(funcFon*	OR	assess*	OR	impair*)]	OR	
[cognit*	OR	execuFve	funcFon*	OR	decision	making	OR	problem	solving	OR	
aHenFon	OR	memory	OR	language	OR	percept*	OR	thinking]	 Cogn
i:
on
	
4	 1	AND	2	AND	3 		 		
5	 Limit	4	to:	Not	QualitaFve	Studies,	Not	Books,	Not	Case	Studies,	Not	Animal	Studies,	
In	English	Language.	 		
6	 5	AND	exp	adult/	
		 Adults	
DATABASE	 DATE	SEARCHED	 INTERFACE	 SEARCH	RESULTS	
EMBASE	 05/01/2018	 Ovid	 694	
MEDLINE	 05/01/2018	 Ovid	 171	
PsychINFO	 05/01/2018	 EBSCOhost	 578	
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results generated had already been considered as part of the systematic review 
process. This served as a quality check indicating good coverage of literature from 
database searches. Two additional studies were identified through this and 
included in the review. 
 
Eligibility Criteria 
The following inclusion and exclusion criteria were applied to the generated 
results. There was no restriction placed on date of publication. 
 
Inclusion criteria: - Articles in English (written or translated) - Adult population (age 18+) - Participants with experiences of CM - Reporting neurocognitive outcomes using standardized and validated 
instruments  - Statistical analysis of the relationship between CM and neurocognition 
 
Exclusion criteria: - Participants with neurological or other conditions such as active substance 
misuse which may have confounded cognitive findings  - Studies with samples of individuals with Schizophrenia, and/or Borderline 
Personality Disorder Systematic, or studies exploring trauma specific 
memories as the main outcome measure, due to the large number of 
studies retrieved - Qualitative research - Book chapters - Case studies - Duplicate studies 
 
Screening Process 
In total, 37 full texts were reviewed from database searches, of which 11 met the 
inclusion criteria, and 4 additional studies were discovered through other search 
methods as outlined above (See Figure 1). The eligibility of these studies were 
discussed and confirmed with the academic supervisor, and were all subsequently 
included in the review. The included studies then underwent data extraction and 
quality appraisal. 
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!  
 
 
 
 
Figure 1. Flowchart of reviewing process 
 
Data Extraction 
Information describing outcomes on the relationship between CM and cognition 
were extracted from the studies. A narrative synthesis approach (Popay et al., 
2006) was undertaken due to variability in the designs and/or measures used, 
making it difficult to conduct a meta-analysis of the findings. 
 
Quality Appraisal 
The majority of studies included were observational or cross-sectional studies. A 
recommended tool for assessing the quality of such studies is the Quality 
Assessment Tool (QAT) for Observational Cohort and Cross-Sectional Studies 
(Wardle & Steel, 2015), developed by the National Institutes of Health. The QAT 
rates the extent to which the results of a study can be attributed to the effects of 
the exposures being studied, based on fourteen questions. The studies were rated 
as Good, Fair, or Poor in quality, based on their overall appraisal against the QAT 
(See Appendix 2). To ascertain inter-rater reliability, an independent reviewer 
(Trainee Clinical Psychologist) rated a third of the articles (33%), selected 
randomly using Random.org. 
Full	text	articles	excluded	for:		
Ø Not	investigating	relationship	between	outcomes	of	interest	(1)	
Ø Duplicate	data	(1)	
Ø Unsuitable	participant	group	due	to	age	(3)	
Ø Measuring	trauma	speciAic	memory	only	(4)	
Ø Full	text	unavailable	(5)	
Ø Non-standardized	measure	of	cognition	(6)	
Ø Sample	constrained	by	diagnostic	status	as	inclusion	criteria	(6)	(N=26)	
Databases	searched	(Embase,	Medline,	PsychINFO)	(N=1,443)	
Title	and	abstracts	screened	(N=1,366)	
Full	text	articles	reviewed	for	eligibility	(N=37)	
Full	text	articles	considered	to	meet	criteria	for	the	review	
(N=11)	
Studies	included	in	the	review	
(N=15)	
Studies	exported	to	Endnote	Duplicates	removed	(N=77)	
Abstracts	excluded	for	not	meeting	inclusion	criteria	(N=1,329)	
Additional	studies	identiAied	through	other	sources	(Google	Scholar,	Web	of	Science,	Reference	Lists)	
(N=4)	
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RESULTS 
The Studies 
The fifteen articles included in the review and their collated results are outlined 
below. Table 3 provides a summary of the study design, its quality rating, sample 
characteristics, assessment measures and key findings. 
 
Study Characteristics 
The studies included in this review were published in the last two decades, with 
the majority being relatively new. One of the papers reported findings from two 
separate studies (Danese et al, 2017). The two studies outlined by Danese and 
colleagues (2017) and the other fourteen studies were carried out across different 
counties including: Brazil (1), China (1), New Zealand (1), Puerto-Rico (1), UK (2), 
and USA (10). These included cross-sectional (10), longitudinal prospective (3), 
longitudinal survey (1), and prospective-cohort (1) designs. 
 
Quality Appraisal of Studies 
Using the QAT, all studies were rated as ‘Good’ (See Table 3). The full scores for 
each study are presented in Appendix 3. Inter-rater agreement was high (87%) 
and discrepancies were resolved through discussion.   
 
Study Participants 
A total of 24,577 individuals (excluding controls) were included across studies. 
Participant ages ranged from 18-50 years, and age at the time of exposure to CM 
ranged from birth to 17 years. Gender distribution was 33% male and 67% 
female. Four studies consisted of female only samples. Twelve studies had a 
control comparison group, and three did not. Control groups either consisted of 
healthy participants, or individuals referred to as not having CM.  
 
Study Outcome Measures  
CM was measured using a range of different methods across studies, including: 
reviewing legal records (2); direct questioning (4) and self-report questionnaires 
(9). The questionnaires used are outlined in Table 3.  Cognitive assessment 
measures also varied across studies, with some consistency in the use of Wechsler 
measures of intelligence and memory, and other domain specific measures (See 
Table 3). 
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Key Findings 
Studies in this review looked at intelligence quotient (IQ) and specific 
neurocognitive abilities of individuals with experiences of CM (IwCM). Their results 
indicate poorer outcomes in IwCM but also highlight that other important factors 
such as family socio-economical status (SES) and childhood IQ could be 
contributing to the observed outcomes in adulthood.  
 
CM and IQ 
Five studies looked at IQ in adult survivors of CM, and showed mixed results. 
Whilst two report no differences (Daly et al., 2017, Bremner et al., 1995), others 
provide evidence for significantly poorer IQ in IwCM relative to controls (Currie et 
al., 2010; Danese et al., 2017). In some studies the reported differences 
attenuated after confounding variables including family socio-economical status 
(SES) (Currie et al., 2010) and pre-existing childhood IQ were considered (Danese 
et al., 2017). Elsewhere, Lavallo and colleagues (2013) showed a negative 
association between greater childhood adversity, including CM, and IQ. 
 
CM and Memory 
Ten studies investigated the impact of CM on memory. Two explored outcomes for 
global memory compared to controls, with one reporting no difference (Stein et 
al., 1999) and the other reporting better memory in Childhood Sexual Abuse (CSA) 
survivors (Navalta et al., 2006). Others looking at verbal and visual memory 
present mixed results. Relative to controls, some report significantly poorer visual 
and verbal memory (Rivera-Velez et al., 2014), or only verbal (Gould et al., 2012; 
Bremner et al., 1995) or visual memory (Navalta et al., 2006), whilst others 
describe no differences in visual (Bremner et al., 1995), or verbal memory (Saleh 
et al., 2017; Dunn et al., 2016). Navalta and colleagues (2006) reported an 
association between duration of CSA and poorer verbal, visual and global memory, 
and Bremner and colleagues (1995) showed an association between verbal 
memory and severity of CSA and physical abuse. Longitudinal studies following 
children into adulthood report poorer immediate and delayed (Geoffroy et al., 
2016), and verbal memory (Danese et al., 2017) in comparison to controls. The 
effect for verbal memory attenuated after childhood IQ and family SES were 
considered. 
 
Four studies looked specifically at working memory (WM). These reported poorer 
outcomes in IwCM compared to controls (Saleh et al., 2017, Lavallo et al., 2013; 
Viola et al., 2013), which remained despite controlling for age and years of 
education in one study (Lavallo et al., 2013). Relative to controls, Dunn and 
colleagues (2016) reported better WM in IwCM first exposed to physical abuse in 
late childhood, and poorer WM in those exposed to sexual abuse during 
adolescence.	
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CM and Executive Function 
Ten studies investigated executive function (EF). Relative to controls, two studies 
reported no difference (Stein et al., 1999; Saleh et al., 2017), and eight showed 
significantly poorer EF (Currie et al., 2010; Danese et al., 2017; Daly et al., 2017; 
Rivera-Velez, et al., 2014; Viola et al., 2013; Lu et al., 2017; Gould et al., 2012; 
Nikulina et al., 2013). The reported differences in these studies remained after 
controlling for IQ in adulthood (Nikulina et al., 2013; Daly et al., 2017), but 
reduced after considering family SES and childhood IQ (Currie et al., 2010; 
Danese et al., 2017). 
 
Looking at specific aspects of EF, Daly and colleagues (2017) described difficulties 
with metacognition, cognitive inhibition and switching in IwCM compared to 
controls. Increasing severity of maltreatment was also significantly associated with 
more inhibition and switching problems. Exploration of variations between 
maltreatment types indicated an association between poorer EF and neglect (Lu et 
al., 2017; Nikulina et al., 2013), but not physical abuse (Nukulina et al., 2013), 
and with sexual abuse in one (Rivera-Velez et al., 2014) but not another study 
(Nikulina, et al., 2013). 
 
CM and Other Neurocognitive Domains 
Other cognitive domains sparsely assessed include verbal fluency, processing 
speed, perceptual reasoning, attention, and decision-making. 
 
Evidence for verbal comprehension/fluency is mixed. Geoffroy and colleagues 
(2016) associated CM with poorer verbal fluency. Daly and colleagues (2016) 
found no difference between IwCM and controls, despite an association between 
CM and phonetic fluency. Others reported poorer outcomes in IwCM relative to 
controls (Viola et al., 2013; Danese et al., 2017), which remained despite 
considering confounding factors in one of the studies (Viola et al., 2013). Nikulina 
and colleagues (2013) explored variations between maltreatment types after 
controlling for IQ in adulthood, and found that overall CM and neglect predicted 
poorer verbal reasoning, but physical and sexual abuse did not. 
 
Three studies reported outcomes for processing speed. Two showed slower 
processing speed in IwCM compared to controls (Danese et al., 2017; Geoffroy et 
al., 2016), which remained even after controlling for family SES and childhood IQ 
in one study (Geoffroy et al., 2016). Saleh and colleagues (2017) found an 
association between poorer processing speed and increasing duration of abuse. 
Two studies explored decision-making using different assessment measures (See 
Table 3). Relative to controls, one reported no difference (Viola et al., 2013), 
whilst the other showed greater impulsivity (Lavallo et al., 2013).  
 
		 16	
Elsewhere, one study reported outcomes from the perceptual reasoning index of 
Wechsler Adult Intelligence Scale (Danese et al., 2017), and found poorer 
perceptual reasoning compared to controls, which reduced after family SES and 
childhood IQ were considered. Similarly, one study investigated attention in 
survivors of CSA using the Trials Making Test, and found no difference relative to 
controls (Stein et al., 1999). 
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DISCUSSION 
 
In light of new and emerging evidence adding to our scientific understanding of 
the long-term implications of CM, this review aimed to explore the current 
evidence base for the impact of CM on neurocognitive function in adulthood. 
Fifteen studies were included in this review of which twelve were published in the 
last decade alone. 
 
Key Findings 
The results of this review demonstrate that despite some evidence for poorer 
neurocognition in the maltreated population, the deficits are not necessarily due to 
the experience of CM alone. 
 
CM and IQ 
Studies in this review suggest that CM elevates the risk of poorer IQ in adulthood, 
but that the relationship is not necessarily causal. In line with previous research, 
they suggest that the pathway to lower IQ in adulthood may be multifactorial, and 
that upstream risk factors such as low SES may be increasing vulnerability to CM 
(Paxson & Waldfogel, 2002), and combined with other outcomes such as poor 
schooling and lower childhood IQ (Breslau et al., 2001) subsequently contribute to 
poorer IQ in adulthood. It was difficult to establish the magnitude of the effects 
found due to limited information relating to average scores being reported. 
 
CM and Specific Neurocognitive Domains 
Memory is one of the most researched cognitive domains in the context of CM but 
with no conclusive findings. One study indicating better global memory in IwCM 
relative to controls (Navalta et al., 2006) consisted of a small sample of female 
CSA survivors with strict exclusion of other forms of CM, making it 
unrepresentative of the maltreated population. Similarly whilst deficits in verbal 
and visual memory are described, there are great inconsistencies across studies, 
possibly due to variations in sample characteristics.  
 
In contrast, there is a more consistent evidence base for the impact of CM on WM 
and EF. These indicate poorer WM and EF ability in IwCM, which in some cases 
persists despite controlling for relevant confounds such as childhood IQ and family 
SES. Studies looking at specific EF abilities suggest greater difficulties in ability to 
switch between tasks or to sustain focus and inhibit certain responses. The poorer 
WM ability can be explained through the increased stress response in survivors of 
CM, which involves brain regions also involved in the control of WM function. 
Similarly, the ability to selectively respond to a stimulus is an important cognitive 
skill for regulating emotions and behaviours. Since children exposed to CM might 
endure highly stressful situations with limited resources, they become more 
susceptible to experiencing problems with switching and inhibition as adults. 
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The only other cognitive domain with some research evidence is processing speed. 
Studies exploring this indicate poorer outcomes in CM survivors. Impact of CM on 
other cognitive domains is not very well established. The only study reporting 
poorer decision-making ability was conducted with a sample of maltreated 
individuals with past substance dependence, therefore limiting the generalizability 
of its findings. Studies looking at verbal comprehension or fluency describe mixed 
results, and research into attention or perceptual reasoning is limited. 
 
Type and Timing of CM and Neurocognitive Impact 
Survivors of CM often experience more than one type of maltreatment making it 
difficult to explore the impact of different CM types. However neglect during 
childhood has been shown to predict poorer verbal reasoning and EF. Attentive 
care giving is important for the development of language and affect-regulation 
skills during early years of life (Landry et al., 2006), which is often absent in the 
context of neglect and therefore likely to result in these difficulties. 
 
Some also suggest that age of first exposure to maltreatment potentially plays an 
important role in determining the extent of impact. Exposure to abuse in late 
childhood has been associated with better WM, and during adolescence with 
poorer WM. Cognitive capabilities or appraisal of experiences is more sophisticated 
in adolescents than children, therefore making adolescence a potentially sensitive 
period for the manifestation of the effects of exposure to CM on neurocognition 
function (Mothes et al., 2015).  
 
Strengths & Limitations 
Current Evidence Base 
Clinicians and researchers have explored the predicted association between CM 
and cognition in a number of different ways. The status of the current evidence 
base has both strengths and limitations. 
 
Firstly, over the recent years, many studies including longitudinal studies have 
emerged exploring cognition in adult survivors of CM. This movement towards 
understanding the long-term implications of CM can potentially pave the way to 
preventative measures being implemented. Secondly, the emerging studies 
provide outcomes for larger samples, making their results more reliable. All studies 
included in this review were rated to be of good quality based on the QAT. Thirdly, 
most studies consider important confounding variables providing more information 
on the temporal relationship of associated factors. Fourthly, some studies have 
explored the impact of severity, duration, and timing of CM on cognitive 
outcomes. Finally, although it is difficult to separate different forms of CM as they 
often co-exist, some studies have started to make distinctions where it has been 
possible. These processes add more detail to the complex picture of the impact of 
CM.  
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Despite these progressive developments however, there are a number of 
limitations present. Inconsistent results across studies suggest the possibility of 
low effect size, which the studies do not provide information on. Although most 
studies have similar aims, they lack homogeneity across samples and measures, 
making the generalizability of their results questionable. The process of 
establishing CM is largely variable across the studies, with some authors using 
self-report measures and others reviewing official legal records. This creates the 
potential risk of having participants with very different experiences grouped as 
IwCM. Additionally, different cognitive tools are utilised for measuring cognition, 
possibly due to clinician preferences or resource availability. Some consensus as to 
what measures are most suitable for measuring CM and more sensitive to picking 
up potentially present cognitive deficits in this population would eliminate some of 
the discrepancies currently present.  
 
Current Systematic Review 
This review provides a good account of the current evidence base and has a 
number of strengths. Firstly, the method adopted has required screening of a 
reasonable body of literature, and has resulted in a systematic approach to 
collating and synthesizing different studies. Secondly, inclusion of standardized 
cognitive measures was set to limit the review to studies with a higher level of 
quality. This was reflected in the ‘Good’ quality rating of all fifteen studies, with 
high inter-rater agreement. The QAT used for rating the quality of the studies was 
selected on the grounds of its suitability for cross-sectional and observational 
(longitudinal) studies. Finally, the majority of the studies are enhancements of 
previous research that have occurred in the last decade alone and were lacking at 
the time of the previous systematic review by Irigaray and colleagues (2013) 
exploring this topic. 
 
However the current review also has a number of limitations. Firstly, albeit there 
was a large number of studies retrieved looking at cognition in participants 
identified as IwCM and a severe mental illness at the screening stage, their 
exclusion may have altered the reported outcomes. Secondly, although the studies 
included in this review supposedly explored cognition following CM, the definition 
of CM and age at which it first occurred varied hugely between different studies. 
Finally, the quality-rating tool used was recommended for the type of studies 
included in this review, however it did not consider some important items such as 
the method of statistical analysis, and therefore ratings provided should be 
considered in the context of the questions covered by the tool. 
 
Recommendations for Future Research 
Exposure to CM is a possible risk factor for poorer outcomes in some aspects of 
neurocognition in adulthood, which can be explained to some extent by other 
factors that increase the risk of CM in the first place, such as low SES or childhood 
IQ (Paxson & Waldfogel, 2002). Future research should explore the quality of life 
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of CM survivors, to determine the extent to which the presence of any cognitive 
deficits may be impacting their everyday functioning. Variations in individual 
susceptibility and responses to maltreating experiences should also be considered 
to highlight individual differences that increase vulnerability or promote resilience 
in response to varying doses of adversity. This review also highlighted a number 
of ongoing longitudinal prospective cohort studies with data on cognitive 
outcomes in childhood as well as adulthood in a population that is generally hard 
to reach. Future research could extend the results of the current review by 
exploring the relationship between cognitive outcomes in childhood and 
adulthood, and to see if this relationship is amenable to appropriate interventions. 
Future studies should also specify the magnitude of any effects found more 
clearly. 
 
Recommendations for Clinical Practice 
The long-term impact of CM should be explicitly addressed to normalize any 
experiences of difficulties, when working with CM survivors. The possibility of 
potential cognitive deficits that could hinder engagement or benefits from 
intervention should be readily considered and every effort should be made to use 
compensatory strategies to facilitate engagement or optimize usefulness of 
treatment as necessary. IwCM should also be supported to learn and use 
compensatory cognitive and emotional regulation strategies to increase their 
resources for managing difficult situations.  
 
Conclusions 
The results of this review suggest that IwCM are at a greater risk of experiencing 
cognitive deficits in adulthood; however, CM should be considered as an individual 
risk factor alongside other important social and environmental risk factors to 
understand the collative impact of early life experiences on neurocognition in 
adulthood. The results also suggest that young age at the time of maltreatment or 
reduced duration of abuse may buffer the adverse impact of early life stress on 
development. Reducing CM is paramount, and these findings further indicate the 
damaging impact of early life experience on development.   
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PLAIN ENGLISH SUMMARY 
 
Background: Children entering care as a result of parental maltreatment can 
experience problems with cognition and mental health. Research has shown that 
children with experiences of maltreatment placed into institutions show great 
improvements in cognitive ability once they are taken into care. However, little is 
known about the cognitive development of children in foster care, and the 
relationship between their mental health when they enter care and their cognition 
later on. 
 
Aims: This study aimed to better understand how children’s cognition changes in 
the first few years of life and how much their mental health when they enter care 
influences their cognitive development.  
 
Methods: Thirty-two children in foster care were assessed on three occasions to 
measure their mental health and monitor their cognitive development over 30 
months. 
 
Results: The results showed that children’s cognitive ability does improve when 
they are taken to a place of greater safety; however, the developments are very 
small. The child’s age at the time of entering care may be an important factor in 
determining how much cognitive development occurs. The results did not show a 
relationship between mental health and cognitive outcomes. 
 
Conclusions: The results of this study emphasize the possible benefits of placing 
children exposed to maltreatment to a place of greater safety as early as possible 
to support the development of their cognitive skills.  
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ABSTRACT 
 
Background: Childhood maltreatment has repeatedly been associated with 
poorer mental health and cognitive outcomes. Although there is evidence that 
maltreated children in institutions can make cognitive gains following entry-to-
care, especially when entering care at a younger age, the potential for 
developmental catch-up is not known amongst children in foster care. Similarly, 
despite the established presence of poorer mental health and cognitive outcomes 
in this population, the relationship between mental health and cognitive 
development is not well understood. 
 
Aims: This study aimed to explore the rate of cognitive development over time in 
a sample of maltreated children in foster care, and to investigate the relationship 
between mental health at entry-to-care and later cognitive function. 
 
Methods: The sample consisted of thirty-two maltreated children, recruited for 
the on-going Best Services Trial. Assessments of mental health and cognition were 
administered following entry-to-care, and cognitive assessments were repeated 
after 15 and 30 months. 
 
Results: The results suggested that childhood maltreatment is a possible risk 
factor for poorer cognition and that there is scope for developmental catch-up 
following entry-to-care, particularly for younger children. Mental health at entry-
to-care did not influence subsequent cognitive ability. 
 
Conclusions: The findings of this study highlight the potential benefits of early 
placement of maltreated children to a place of greater safety, in aid of supporting 
their cognitive development. 
 
		 27	
INTRODUCTION 
 
It is widely accepted that early childhood experiences play a pivotal role in shaping 
a person’s development and how they go on to operate in the world. Over the last 
two decades there has been a growing body of evidence demonstrating the 
enduring negative impact of childhood maltreatment (CM) on a range of health 
and mental health outcomes. CM defined as exposure to neglect, emotional, 
physical, and/or sexual abuse (Barnett et al., 1993), has been associated with high 
prevalence of psychological problems, including mental health and cognitive 
difficulties (Norman et al., 2012; Teicher & Samson, 2013; Gould et al., 2012; 
Felitti et al., 1998; Teicher et al., 2016).  
 
Whilst any causal relationship between CM and cognitive deficits is disputed, with 
some arguing that cognitive problems can precede CM (Danese et al., 2017), the 
majority of research conducted identifies CM as a risk factor for poorer cognitive 
outcomes (Veltman & Browne, 2001; Malarbi et al., 2017; Irigaray et al., 2013). In 
a review of child maltreatment studies, Veltman & Browne (2001) reported that 
75% of 65 studies found cognitive and/or intellectual delay in maltreated cohorts. 
Two systematic reviews looking specifically at cognition in child and adult survivors 
of CM also describe cognitive problems (Malarbi et al., 2017;  Irigaray et al., 
2013).  
 
One of the dominant current theoretical frameworks used in services for 
maltreated children is Attachment Theory. This framework considers a child’s 
access to a responsive primary attachment figure during the critical first two years 
of life as the catalyst promoting the infant’s psychological wellbeing by developing 
capacities for managing stress (Bowlby, 1982), and encouraging cognitive growth 
(Ding et al., 2014). Exposure to CM can therefore interfere with pathways for 
emotional regulation and cognitive development resulting in subsequent 
difficulties.  
 
From a neurosciences perspective, CM is associated with brain changes affecting a 
person’s sensitivity to stress. Repeated maltreatment over-stimulates the 
developing limbic system responsible for managing stress responses (van der Kolk 
& Greenberg, 1987) and so brain regions with high levels of stress hormone 
receptor density become overactive and more vulnerable to stress induced 
alterations (Teicher et al., 2003). Whilst the altered stress tolerance capacity and 
increased sensitivity to hyper-arousal responses may initially help the child cope 
with unpredictable and difficult environments, it can later increase their 
vulnerability to mental health problems (Teicher et al., 2016). The experience of 
emotional difficulties can subsequently compromise cognitive functioning due to 
dysfunctional cognitive processes (de Haan et al., 2017) and changes in 
information processing capacity (Triverdi, 2006). 
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Although the precise incidence of child maltreatment is not known, children who 
are looked-after and accommodated by local authorities experience higher known 
exposure to this type of harm. There are currently over 93,000 children in care 
across the UK, over 60% of whom have been placed in care due to maltreatment 
(National Society for the Prevention of Cruelty to Children, 2015). Research with 
maltreated children in care suggests that although they show poorer cognitive 
outcomes when entering care, some may subsequently developmentally ‘catch-up’ 
to their peers (Rutter, 1998; Nelson et al., 2007; Ames et al., 1997; Smyke et al., 
2009; O’Connor et al., 2000). Nelson and colleagues (2007) demonstrated 
cognitive recovery in maltreated children in institutions, with the cognitive ‘gains’ 
coinciding with entering care. 
 
Follow-up studies of adopted children from institutions have also demonstrated 
improvements in social, emotional, and cognitive outcomes (Tizard, 1977; Rutter, 
1998). Researchers looking at variations between children adopted before and 
after the age of two from institutions suggest that although improvements are 
found in both groups, younger children demonstrate more rapid and complete 
developmental catch-up (Rutter, 1998; Ames et al., 1997; Dennis, 1973). Others 
have linked poorer cognition in children in foster care with increasing placement 
instability (Proctor et al., 2011). These findings indicate that there may be a 
sensitive phase for early placement into care to increase the extent of cognitive 
gains (referred to as cognitive recovery) possible. This is in line with 
developmental theories, which suggest that children are more sensitive to their 
experiences in the first few years of life (Fahlberg, 1991; Piaget, 1953). 
 
Despite these advances in understanding the possible impact of CM on cognition, 
and the scope for cognitive ‘recovery’, particularly in children placed in care before 
the age of two, the majority of existing research evidence comes from studies 
using retrospective measures of CM, or looking at cognitive outcomes in 
maltreated children in institutionalised settings. Institutions are often the context 
of extreme emotional and cognitive deprivation (Zeanah et al., 2003), and 
therefore likely to confound the relationship observed between CM and 
subsequent outcomes.  
 
To our knowledge there has not been any exploration of cognitive outcomes in 
children placed directly into foster care following their removal from the 
maltreating environment. Thus, little is known about the rate of cognitive 
development during the early years of life in this population. Similarly, whilst 
poorer mental health and cognitive outcomes have been documented in survivors 
of CM, there has been no direct exploration of the relationship between the two. 
Since maltreated children entering care can experience a significant adjustment 
process, their mental health at entry is likely to impact their cognitive functioning. 
Experience of CM and cognitive deficits in this population can have critical 
implications for lifelong functioning and therefore need to be addressed. Given 
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that some parents of children exposed to CM have shown capacity to change and 
provide a nurturing home environment for their children (Ward et al., 2012), an 
improved understanding of the possible benefits of early placement of children 
into care and the trajectory of their subsequent development will add to the cost-
benefit analysis against the prolonged placement of children in the familial context 
where further maltreatment may be likely. 
 
The proposed study provides a unique opportunity to bridge this gap in 
understanding by using longitudinal data from a cohort of children placed in foster 
care. This study explored changes in the cognitive profile of maltreated children 
entering foster care in the first few years of life, with follow-up over 30 months, 
alongside the impact of their mental health at entry-to-care on their later cognitive 
functioning. This study will utilize data collected for the target population from the 
Best Services Trial (BeST?), an ongoing randomised control trial exploring a mental 
health intervention for infants compared to an enhanced treatment as usual 
program. Children in the trial complete a thorough assessment at three intervals 
over 30 months covering various aspects of their neurodevelopment. 
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AIMS AND HYPOTHESES 
 
PART 1: Rate of Cognitive Development Over Time 
Aim: To investigate the rate of cognitive development in maltreated children over 
30 months after entering foster care. 
Hypothesis: There will be an improvement indicated by a recovery of cognitive 
development rates by 30 months. 
 
PART 2: Relationship Between Mental Health and Cognition 
Aim:  To investigate the relationship between mental health outcomes at baseline 
and cognition 30 months after entering foster care. 
Hypothesis: Poorer mental health outcomes at baseline will be associated with 
poorer cognition later on. 
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METHODS 
 
Design 
This was a longitudinal cohort study looking at cognition and mental health 
outcomes of maltreated children entering foster care at three time-points. 
 
Participants 
The sample consisted of thirty-five children taking part in the BeST?, an on-going 
randomised control trial investigating an intervention for infant mental health in 
Glasgow City. Participants completed assessments at three time-points: T1 (within 
10 weeks from entry-to-care); T2 (after 15 months) and T3 (after 30 months). All 
participants with available data were included in this study.   
 
Inclusion and exclusion criteria 
Participants included in the trial met the following inclusion criteria: entering care 
during the first five years of life; entering care on the grounds of maltreatment; 
parents contactable and available to take part. Figure 1 shows the study inclusion 
flowchart for Parts 1 (rate of cognitive development) and 2 (relationship between 
mental health and cognition). The participants included in this study will have met 
the following additional criteria for Parts 1 and 2 of the study: 
 
PART 1: Completed cognitive assessments at T1, T2, and T3 
PART 2: Completed mental health outcomes at T1 and 
completed cognitive assessment at T3  
 
Figure 1. Flowchart of study participants  
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From the thirty-five children in this study, thirty-two (91%) had complete data 
sets with no missing data at all three time-points. Data for these children were 
used in the first part of the study investigating rate of cognitive development over 
time. 
 
Twenty-four of the thirty-five participants (69%) assessed at all three time-points 
had completed mental health outcomes at T1 and cognitive outcomes at T3. Data 
for these children were used in the second part of the study exploring the 
relationship between mental health and cognition. 
 
Recruitment procedure 
Recruitment for BeST? started in December 2011 and is ongoing. The BeST? Trial 
Study Recruitment Co-ordinator, a social worker embedded within the family 
placement service in Glasgow, identified all children entering foster care due to 
child protection concerns. The children’s parents were provided information about 
BeST?, and those expressing an interest were subsequently approached by a 
research assistant for participation. The BeST? has ethical approval from the West 
of Scotland Research Ethics Committee. For the purposes of this study, the 
researcher was granted access to the data for research by the trial project 
coordinator (Appendix 4) and the NHS Greater Glasgow & Clyde Research & 
Development Department (Appendix 5).  
 
Measures 
The primary outcome measures included assessment of mental health and 
cognitive outcomes. 
 
Measures of mental health: 
Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997): A widely used 
screening measure for emotional and behavioural problems in children and 
adolescents. It has four subscales assessing emotional symptoms; conduct 
problems; hyperactivity/inattention; and peer relationship problems. These 
subscale scores are combined to generate a total difficulties score indicating 
presence of difficulties that are: close to average, slightly raised, high, or very 
high. The scale has an additional subscale assessing pro-social behaviour. SDQ 
has been validated for use with a wide age range by various studies (Goodman, 
2001). 
 
Development and Wellbeing Assessment (DAWBA) (Goodman et al., 2000): A 
categorical measure of psychiatric diagnosis in children and adolescents. It collects 
information from interviews, questionnaires and ratings through multiple sources 
and generates six possible diagnoses with an associated probability score for each. 
DAWBA has strong evidence for validity and reliability (Getward & Meltzer, 2000; 
Goodman et al., 2000). 
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Measures of cognitive functioning: 
Age appropriate and developmentally relevant assessment tools were used to 
assess cognition at each time point, resulting in some variation in the tools used 
across time-points according to the child’s chronological age at assessment. 
 
Bayley Scales of Infant and Toddler Development (BSID-III) (Bayley, 2006): A 
comprehensive assessment tool for children measuring five key developmental 
domains: cognition, language, social-emotional, motor and adaptive behaviour.  
The scale generates a developmental quotient (DQ) to indicate a child’s level of 
cognition. The BSID-III is recommended for use with children between 1 to 42 
months old. All children under the age of 30 months were assessed using the 
BSID-III. At baseline, 12 children (38%) were assessed using BSID-III. 
 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI-III) (Wechsler, 
1967): A commonly used measure of cognition in children that provides composite 
scores indicating intellectual functioning in verbal and performance domains, and a 
full scale intelligence quotient (IQ) for general intellectual ability. It is 
recommended for use with children between 30 to 91 months old. All children 
above the age of 30 months were assessed using the WPPSI-III. This included 20 
(62%) children at baseline, and all children at T2 and T3. 
 
Research suggests that BSID-III has a strong predictive validity for WPPSI-III 
(Bode et al., 2014), and both scales offer standardisation using Z Scores (see 
below), lending support for their use to make comparisons in scores over time.  
 
Research procedure 
Due to the longitudinal nature of this study, existing data collected as part of 
BeST? was extracted from a central database. This included outcomes for mental 
health (SDQ, DAWBA), and cognitive measures (BSID-III, WPPSI-III) at all three 
time-points. 
 
Data analysis 
Data were tested for normality of distribution by visually inspecting histograms 
and box-pots and considering the Shapiro-Wilk test of normality. Where 
assumptions of a normal distribution and homogeneity of variance were violated, 
non-parametric tests were used. A repeated measures approach was undertaken 
to investigate the rate of cognitive development longitudinally, and a linear 
multiple regression analysis was used to look at the relationship between mental 
health and cognitive outcomes. Data analysis was carried out using IBM SPSS, 
version 22.  
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RESULTS 
 
PART 1: Rate of Cognitive Development Over Time 
Thirty-two participants (53% male, 47% female) were included in this part of the 
study (See Table 1 for details). The participant’s DQ/IQ scores from the BSID-
III/WPPSI-III were used as the measure of their cognition and referred to as their 
full-scale intelligence quotient (FSIQ). To allow comparison of the participant’s 
cognitive scores with normative data, the raw cognitive scores were transformed 
into Z-scores and summed to provide a composite score. The assumptions of 
normality for the cognitive data were not met, possibly due to the small sample 
size, and so rate of cognitive development over time was investigated using a 
within groups non-parametric Friedman test. 
 
The results indicated that children’s cognitive scores remained relatively similar 
and did not vary significantly across time-points: χ2(2, N= 32) = 3.376, p = 
0.185. The Kendall’s coefficient of concordance was used to calculate the effect 
size for the Friedman test (Tomczak & Tomczak, 2014). This indicated a small 
effect (Kendall’s W: = 0.053). Descriptive exploration of mean scores indicated 
some variation (See Table 1), and post-hoc pairwise comparisons using Wilcoxon 
signed-ranks tests with a Bonferroni correction applied, showed that there was a 
significant difference in mean cognitive scores between T1 and T2 (p< 0.01), but 
not T1 and T3, or T2 and T3 (both p> 0.01) (See Figure 2). 
 
Table 1. Demographic and clinical details of participants in Part 1  
 Time 1 Time 2 Time 3 
N 32 32 32 
Age (months) 36.94 ± 14.28 51.72 ± 16.10 63.56 ± 13.71 
FSIQ 86.21 ± 15.79 91.47 ± 16.01 90.31 ± 19.30 
FSIQ - Classification Low Average Average Average 
 
  
 
 
Figure 2. Mean FSIQ and standard error of the mean (error bars) at each time-
point 
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Inspection of the individual data points indicated that although majority of the 
children showed cognitive gains at T2, their scores had reversed at T3 resembling 
their baseline cognitive scores (See Figure 3).   
 
 
 
 
 
Figure 3. FSIQ for individual participants across all three time-points 
 
Given the variation in cognitive scores over time, an additional post-hoc analysis 
was carried out to investigate the impact of age at entry-to-care on the trajectory 
of cognitive development. Thus, the participants were divided into two groups: 
entry-to-care before 2 years of age (below 2) and at 2 years of age and beyond 
(above 2). Table 2 illustrates cognitive scores for the two groups at each time-
point. Independent t-tests applied showed that there was a significant difference 
between the groups at T2 (p<0.05) but not at T1 or T3 (both p>0.05) (See Figure 
4). 
 
Table 2. Mean FSIQ for participants in groups below and above 2 years of age 
over-time 
 Time 1 Time 2 Time 3 
Below 2 
(N=9) 
FSIQ 85.56  ± 8.08 97.67 ± 8.90  93.33 ± 17.55 
Classification Low Average Average Average 
Above 2 
(N=23) 
FSIQ 86.48 ± 18.09 89.04 ± 17.62 89.13 ± 20.20 
Classification Low Average Low Average Low Average 
 p 0.062 0.027* 0.914 
 *p<.05    
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Figure 4.Percentages of participants showing change in FSIQ between time-
points 
 
In light of the changes in cognition found between baseline and the final follow-
up, the children’s placement stability was explored to see if increasing number of 
placement changes over the reporting period was related to the rate of cognitive 
change. From those children showing improvements between T1 and T3 (N=19, 
59%) 15 had no placement changes, and 4 had one placement change. In 
comparison, from the children who showed poorer cognition at T3 compared to 
baseline (N=12, 38%), 6 had no changes, 4 had one, and 2 had two placement 
changes. In addition 1 (3%) participant showed no cognitive change over time, 
and had no placement changes. 
 
PART 2: Relationship between Mental Health and Cognition 
Twenty-four participants (50% male, 50% female) were included in this part of 
the study exploring the relationship between mental health at baseline and 
cognition at 30 months (See Table 3 for details).  
 
Table 3. Demographic and clinical details of participants in Part 2 
 Time 1 Time 3 
Age (months) 42.00 ± 12.00 68.00 ± 12.00 
FSIQ  85.80 ± 18.00 89.20 ± 19.80 
FSIQ - Classification Low Average Low Average 
SDQ 14.50 ± 8.20 
SDQ - Interpretation Slightly Raised 
DAWBA Yes: 14 (58%) 
No: 10 (42%) 
SDQ: Strength & Difficulties Questionnaire;  
DAWBA: Development and Wellbeing Assessment 
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Descriptive results of children’s mental health at baseline indicated that just over 
half of the children had a mental health diagnosis based on DAWBA predictions, 
and despite a large range on their SDQ total difficulties (1-33), their average 
difficulties score was only slightly raised (See Figure 3). 
 
 
 
 
Figure 5. Degrees of difficulty on the SDQ at baseline for participants in Part 2 
 
A multiple regression analysis was used to look at the relationship between mental 
health at baseline and later cognition. The DAWBA algorithm and SDQ total 
difficulties at T1 were used as the predictor variables and FSIQ at T3 was used as 
the outcome variable. Given that cognition at T1 would influence cognition at T3, 
it was included as an additional predictor variable. The data met assumptions for 
normality and there was no significant multicolinearity between the predictor 
variables, despite significant correlations between some predictor variables (See 
Table 4). 
 
Table 4. Correlations between predictor variables at baseline 
 FSIQ SDQ DAWBA 
FSIQ 1   
SDQ -.155* 1  
DAWBA -.109 .631** 1 
SDQ: Strength & Difficulties Questionnaire; 
DAWBA: Development and Wellbeing Assessment 
*p< 0.05; **p<0.01 
 
Using the enter method, a significant model emerged: F (3,20) = 10.547, p<0.05, 
explaining 55% of the variance in cognition at T3 (Adjusted R2 = .555). Cognition 
at baseline was the only significant predictor of cognition at follow-up (β=0.86, 
p<0.01), while SDQ and DAWBA outcomes were not significant (β=0.34, p>0.01; 
β=-.23, p>0.01, respectively). Using G*Power, the post hoc calculation of effect 
size for the multiple regression analysis was large (f2 = 0.79). 
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DISCUSSION 
 
Key Findings 
This study provides the first longitudinal data on mental health and cognitive 
outcomes for maltreated children entering foster care in Scotland. The aim of the 
present study was twofold: Firstly, to investigate the rate of cognitive 
development following entry to foster-care. Secondly, to establish whether mental 
health outcomes at entry-to-care could predict later cognitive outcomes.  
  
Rate of Cognitive Development Over Time 
In the context of previous research suggesting that children entering care after 
experiences of CM can developmentally ‘catch-up’ to their peers, it was 
hypothesized that there would be an improvement in the childrens cognition 
following entry-to-care. The results of this study indicated that there was no 
overall statistically significant change in children’s cognition over time, possibly 
due to the small sample size.  
 
A trend indicating some improvement in mean cognitive scores was observed over 
time as the children’s mean IQ moved from the low average range relative to 
normative data at baseline, into the average range at follow-up assessments. 
However, these scores were very close to classification boundaries and did not 
indicate significant change. Thus this trend would suggest that children exposed to 
CM exhibit lower than average cognitive ability, and that their scores resemble 
that of other children their age once they are removed from the maltreating 
environment, without significant additional cognitive development.  The changes 
noted in our sample are much smaller than that of prior research with children in 
institutions. These studies identify CM as a risk factor for poorer cognition, and 
early placement of the child in care as a protective factor for greater cognitive 
recovery (Tizard, 1977; Rutter, 1998; Nelson et al., 2007; Ames et al., 1997; 
Smyke et al., 2009; O’Connor et al., 2000).  
 
It is possible that the non-significant rate of change identified in our study is due 
to the small sample size and likelihood of a Type II error; however, the difference 
in the extent of developmental catch-up between the results of our study and that 
of prior research is likely to be due to variations in the populations studied. This is 
reflected in the milder cognitive deficits present at baseline in our sample 
compared to children reared in institutionalised settings who may have been 
exposed to additional deprivation.  Similarly, other factors from non-optimal 
rearing environments may also contribute to poorer cognition, beyond CM alone, 
such as maternal IQ and family socio-economical status (Danese et al., 2017). 
Alternatively, it may be that the effects found in our sample are relatively small 
and unstable due to the timescale of this study and that longer follow-up is 
required for the cumulative benefits of placement into care to have an effect. 
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In addition to this main finding, further exploration of the data indicated two other 
intriguing results. Firstly, exploration of differences between time-points indicated 
statistically significant cognitive development at 15 months, but not at 30 months 
following entry-to-care. Although the improvements observed at 15 months were 
possibly due to the use of different scales between T1 and T2 for some of the 
children, these were not maintained at 30 months, suggesting a non-linear pattern 
of development. To identify possible causes for this pattern, the impact of 
placement changes was explored, as increasing placement changes have 
previously been related to poorer cognition in maltreated children in foster care 
(Proctor et al., 2011). However, exploration of this in our sample did not reveal 
any meaningful patterns. It is possible that this pattern of change may be related 
to the effects of environmental impoverishment that the children are removed 
from, and the advantages of greater cognitive stimulation received whilst in foster 
care initially that then begins to subside by 30 months. Prior research with non-
maltreated populations suggests continuous and stable development of IQ during 
the first two years of life (Blaga et al., 2009) and less so later in childhood (Moffitt 
et al., 1993). 
 
Since our findings are the first longitudinal study of children in foster care, it was 
not possible to compare the emerging patterns with other research. Assessment of 
cognition over a longer period is warranted to determine whether this non-linear 
pattern continues beyond 30 months. Thus, any inferences about the 
generalizability of this finding should be made with caution. Alternatively, 
according to findings of Danese and colleagues (2017), for some children cognitive 
deficits precede maltreatment and therefore the relationship between CM and 
cognition may be bidirectional, which would explain the non-linear pattern of 
development observed. 
 
Secondly, given that prior research of institutionalized children suggests age at 
entry-to-care plays a role in the trajectory of cognitive ‘recovery’ (Rutter, 1998; 
Ames et al., 1997; Dennis, 1973), we aimed to explore this in our sample of 
children in foster care. We compared children entering care before the age of 2 
years with those entering care at 2 years of age and above. These comparisons 
indicated that younger children exhibited greater cognitive gains and higher 
average scores at both follow-ups, with statistically significant differences at 15 
months. In line with previous research, this finding suggests that although 
improvements in cognitive outcomes are noted for all children (Tizard, 1977), 
those entering care at a younger age show more rapid and complete ‘recovery’ 
compared to older children (Rutter, 1998).  
 
Whilst the increases in the younger group’s cognitive scores over time may be 
partly attributed to the use of different measurements, since all of the children in 
the younger group were assessed using the BSID-III at baseline and WPPSI-III at 
follow-ups, the higher average scores compared to those entering care later 
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suggests that early placement into care is potentially protective against greater 
cognitive deficits. This difference can be understood in the context of children’s 
cognitive and emotional development at different ages (Fahlberg, 1991; Piaget, 
1953). According to developmental theories, children begin to experience social 
emotions such as shame or sympathy (Fahlberg, 1991), and develop cognitively 
through use of skills such as language (Piaget, 1953), from around the age of two. 
As such, our data fit with the suggestion that children entering care before the 
age of 2 years are more likely to show cognitive gains compared to slightly older 
children whose developmental capacity has already been somewhat compromised 
by being in a maltreating environment at a time where they are more sensitive to 
developing cognitively through their interactions.  
 
Taken together, our findings may offer some partial support for the view that early 
placement of children in foster care is likely to be of benefit in promoting their 
cognitive development and consequently their future functioning and preventing 
longer term harm,.  
 
Relationship between Mental Health and Cognition 
To our knowledge, this is the first study to directly investigate the relationship 
between mental health and subsequent cognition in this population. Using a 
multiple regression analysis, we looked to see if children’s cognitive and mental 
health outcomes at the time of entry-to-care could predict cognition later on. The 
results indicated that cognition at baseline was the greatest and only significant 
predictor of subsequent cognition, while mental health outcomes did not 
significantly influence cognition at a later time. 
 
Although mental health problems were present in our sample of maltreated 
children, they were less profound than previous accounts of mental health 
difficulties in other studies with insitutionalised children. This is possibly related to 
the added deprivation that children in institutions are likely to encounter. In our 
sample, just over half of the children were predicted to have a mental health 
problem on the DAWBA and rated to show difficulties beyond average on the SDQ 
at baseline. It is therefore not surprising that the children’s mental health status at 
entry-to-care did not predict their cognition later on. However, the presence of 
difficulties as rated on the SDQ was correlated with the children’s cognitive scores 
at baseline and therefore may have had an indirect effect on the trajectory of their 
cognitive development. 
  
Study Strengths and Limitations 
We explored outcomes in children who entered foster care after being removed 
from the maltreating home environment and thus the outcomes are likely to be a 
better reflection of the impact of CM alone. Additionally, the study offers 
longitudinal cognitive data using validated and age specific instruments in a 
population that is otherwise hard to recruit for research. Albeit, the findings are 
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based on a small sample size and thus the results should be interpreted with 
caution as important significant changes may have gone undetected, the 
descriptive results offer useful information about the rate of change in cognition.  
 
The small sample size in this study restricted the number and nature of statistical 
analysis possible and limited the inclusion of more potential confounds. Due to the 
small number of participants with missing data and the redundant nature of 
incomplete cognitive data, it was not possible to make comparisons between 
children with and those without complete datasets. Access to a larger pool of 
children available for participation is likely to result in a larger sample size, and 
therefore greater statistical power. Due to the time-bound nature of the current 
study, it was not possible to include more participants. The BeST? continues to 
assess more children, which will result in larger sample sizes in future studies.  
 
An additional study limitation, albeit an unavoidable one, was the variability in 
cognitive measures used. Whilst the predictability of IQ using DQ after 24months 
is good, it only predicts a small part of childhood IQ during the first year of life 
(Dorris, 2017). Similarly, exploration of subscale level variations in cognition was 
not possible due to the use of different assessment tools. Although it is not 
currently possible to assess cognition in children of different ages using a common 
measure, differences in assessment may have contributed to some degree of 
variation in the reported outcomes. Future studies could explore cognition on 
more than one occasion during the period of development where the same 
cognitive measures can be administered. This will also be helpful in understanding 
the trajectory of cognitive development over shorter intervals.  
 
Clinical Implications 
The outcomes of this study have important clinical implications. Given the 
compromised development of children exposed to CM, professionals involved in 
safeguarding of these children are encouraged to prioritise the needs of the child 
against the parent’s capacity to change for prolonging their stay at home. It may 
be that with appropriate support and intervention, some parents are capable of 
addressing difficulties which mitigate the risk of CM and can provide a nurturing 
home for their children; however, the timescale needed for the parents to show 
sufficient changes should be given great consideration to ensure the timely 
placement of children for the best developmental recovery possible.  Those 
working with maltreated children and making decisions about their placement 
should therefore have a good awareness of the neurodevelopmental 
consequences of CM on the child, and the importance of timely intervention. They 
should also facilitate access to cognitively stimulating activities to promote 
children’s cognitive development. 
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Future Directions 
The findings of this study suggest that although children show some upward 
movement towards an average range of cognitive functioning (consistent with the 
extant literature), a longer follow-up period shows a non-linear pattern of 
recovery. Future research is needed in larger samples, and with assessment of 
cognition over a longer period, to confirm the detection and stability of this 
pattern. Similar follow-up assessments of children known to have experienced CM, 
and not solely relying on retrospective self-report measures, into adolescence and 
adulthood will also extend our understanding of the trajectory and impact on 
cognition in this population. 
 
Conclusion 
This study highlights the importance of early intervention in improving outcomes 
for maltreated children and suggests that there may be a sensitive period during 
which fewer cognitive deficits can be observed if the child is removed from the 
maltreating environment. Although the children’s mental health outcomes at the 
time of entering care did not predict their subsequent cognitive functioning, they 
were related to baseline cognitive outcomes that best predicted subsequent 
cognition. 
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submit files for the body of the manuscript and any accompanying files that are anonymous 
for review (containing no name or institutional information that may reveal author 
identity). 
9 All related files will be concatenated automatically into a single .PDF file by the system 
during upload. This is the file that will be used for review. Please scan your files for 
viruses before you send them, and keep a copy of what you send in a safe place in case any 
of the files need to be replaced. 
10 Style must conform to that described by the American Psychological Association 
Publication Manual , Sixth Edition, 2009 (American Psychological Association, 750 First 
Street, N.E., Washington, D.C. 20002-4242). Authors are responsible for final preparation 
of manuscripts to conform to the APA style. 
Manuscripts generally do not exceed 10,000 words and will be assigned for peer review by 
the Editor or Associate Editor(s) and reviewed by members of the Editorial Board and 
invited reviewers with special knowledge of the topic addressed in the manuscript. The 
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Appendix 6. Major Research Project Proposal 
Longitudinal study of cognitive and mental health outcomes in 
maltreated children entering care 
ABSTRACT 
Background: Children entering care as a result of parental maltreatment often 
experience problems with cognition and mental health.  Although research has 
shown that following entry to care, maltreated children can show improvements in 
their mental health and cognitive functioning, very little is known about the 
stability of their cognitive ‘recovery’, and the relationship between their mental 
health at entry to care and cognitive functioning at a later time. 
 
Aims: This study will explore the stability of cognitive functioning over time, and 
investigate the relationship between mental health at entry to care and cognitive 
functioning after 30 months. 
 
Methods: The sample will consist of maltreated children, recruited for the on 
going Best Services Trial. Assessments of mental health and cognition were 
administered on three occasions: following entry to care, and subsequently 
repeated after 15 and then 30 months. 
 
Applications: The results of this study will improve the understanding of 
cognitive outcomes in this population longitudinally.  
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INTRODUCTION 
Childhood maltreatment can be defined as exposure to neglect, emotional, 
physical, and/or sexual abuse (Barnett, Manly, & Cicchetti, 1993). Maltreatment in 
children is associated with significant problems later in life. Outcome research on 
those surviving childhood adversity indicate higher prevalence of mental health 
problems and impaired cognitive profiles (Norman et al, 2012; Teicher & Samson, 
2013; Gould et al, 2012; Felitti et al, 1998; Teicher et al, 2016). 
 
Early adversity has been related to neural alterations reflecting changes in brain 
and stress response systems. One hypothesis explaining this association is that 
repeated exposure to maltreatment stimulates the developing limbic system 
responsible for managing responses to stress (van der Kolk & Greenberg, 1987). 
Subsequently, brain regions with high levels of stress hormone receptor density 
become more vulnerable to stress induced alterations and thus result in 
psychopathology (Teicher et al, 2003). The theory of evolution offers an 
alternative perspective. It suggests that modification of the brain as a result of 
early exposure to maltreatment can be potentially adaptive in facilitating survival. 
Accordingly, whilst the altered stress tolerance capacity and the increased 
sensitivity to hyper-arousal responses initially help the child cope with 
unpredictable and difficult environments, it can later increase their vulnerability to 
mental health problems (Teicher et al, 2016).  
 
Findings from the Adverse Childhood Experiences study (ACE) indicated that 
multiple childhood adversity strongly predicts a range of adult health outcomes 
(Dong et al., 2004; Edwards et al., 2003; Felitti et al., 1998; McLaughlin, 2016).  
 
Studies exploring factors related to the emotional wellbeing of maltreated children 
suggest a possible link with cognitive deficits (McLaughlin, 2016). The adverse 
impact of negative emotional experiences on cognitive processes can explain this, 
as cognition denotes high levels of information processing, which can be 
compromised in individuals experiencing emotional difficulties (Triveri, 2006). In a 
review of child maltreatment studies, Veltman & Browne (2001) reported that 
75% of 65 studies showed cognitive and/or intellectual delay in the maltreated 
population. Others have also shown that maltreated children show emotion 
regulation and cognitive problems (Pechtel & Pizzagalli, 2012). 
 
Although the incidence of child maltreatment is not known, looked after and 
accommodated children experience higher exposure to this type of harm. There 
are over 93,000 children in care across the UK, over 60% of whom have been 
placed in care due to maltreatment (National Society for the Prevention of Cruelty 
to Children, 2015). In an attempt to understand the impact of childhood 
maltreatment and to improve outcomes, there has been growing interest in the 
development of maltreated children in care. 
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Research suggests that although maltreated children show poorer outcomes when 
entering care, they can subsequently developmentally ‘catch-up’ to their peers 
(Rutter, 1998; Nelson et al., 2007; Ames et al., 1997; Smyke et al, 2009; 
O’Connor et al., 2000). Nelson and colleagues (2007) demonstrated cognitive 
recovery in children exposed to maltreatment, with the cognitive ‘gains’ coinciding 
with entering care. Others have also shown improvements in both mental health 
and cognitive outcomes (Fox et al., 2011; Zeanah et al., 2001).  
 
Despite these developments in understanding the impact of childhood 
maltreatment on mental health and cognition, little is known about the stability of 
cognition, and the relationship between cognitive and emotional outcomes. Since 
maltreated children entering care can experience a significant adjustment process, 
their mental health at entry is also likely to impact their cognitive functioning. 
 
The proposed study provides a unique opportunity to bridge this gap in 
understanding by using longitudinal data. This study will utilize data collected for 
the target population from the Best Services Trial (BeST?), an ongoing randomised 
control trial exploring a mental health intervention for infants compared to an 
enhanced treatment as usual program. Children in the trial complete a thorough 
assessment at three intervals over 30 months covering various aspects of their 
neurodevelopment.  
 
AIMS AND HYPOTHESIS 
Aims 
1) Investigate the stability of cognitive functioning in maltreated pre-school 
children over 30 months after entering foster care 
2) Investigate the relationship between mental health outcomes at the time 
of entering care and cognitive functioning 30 months after entering foster 
care 
 
Hypothesis 
1) There will be an improvement in cognitive functioning at 30 months 
following entry to care 
2) There will be a positive relationship between mental health outcomes at 
baseline and cognitive functioning at 30 months following entry to care 
 
PLAN OF INVESTIGATION 
Participants 
The sample will consist of participants taking part in BeST?. The age range for the 
participants will be between 6 months and 5 years. All participants in the trial, 
irrespective of their group allocation, will be included in this study. 
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Inclusion and exclusion criteria 
Participants who have completed assessments at time 1 (within 10 weeks from 
entry to care); time 2 (after 15 months) and time 3 (after 30 months) will be 
included. They will have met the following inclusion criteria: 
• Entering care at birth or during the first five years of life 
• Entering care on the grounds of direct or sibling maltreatment only 
• Parents contactable and available to take part in intervention 
 
Recruitment procedure 
Recruitment for BeST? started in December 2011 and is ongoing.  The BeST? Trial 
Study Recruitment Co-ordinator, a social worker embedded within the family 
placement service in Glasgow, identified all children entering foster care due to 
child protection concerns. The children’s parents were provided information about 
BeST? and those expressing an interest were subsequently approached. 
 
Measures 
The primary outcome measures will include assessment of mental health and 
cognitive functioning. 
 
Measures of mental health: 
Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997): A widely used 
screening measure for emotional and behavioural problems in children and 
adolescents. It has five subscales assessing emotional symptoms; conduct 
problems; hyperactivity/inattention; peer relationship problems and pro-social 
behaviour. The SDQ has been validated for use with a wide age range by various 
studies (Goodman, 2001). 
 
Development and Wellbeing Assessment (DAWBA) (Goodman et al., 2000): A 
measure of mental health in children and adolescents. It collects information from 
interviews, questionnaires and ratings through parents, the young person, and 
their teachers. It generates six possible diagnoses with an associated probability 
score for each. The scale has strong evidence for validity (Getward & Meltzer, 
2000; Meltzer et al, 2000). 
 
Measures of cognitive functioning: 
To measure cognition, age appropriate and developmentally relevant assessment 
tools are used. Therefore, cognitive functioning at the three time points may be 
one or a combination of the following tools, depending on the participant’s 
chronological age at assessment. 
 
Bayley Scales of Infant and Toddler Development (BSID-III) (Bayley, 2006): A 
comprehensive assessment tool for children measuring five key developmental 
domains: cognition, language, social-emotional, motor and adaptive behaviour. It 
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is recommended for use with children between 1 to 42 months old. All children 
under the age of 30 months were assessed using the BSID-III. 
 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI) (Wechsler, 1967): A 
commonly used and validated measure of cognitive functioning of children 
(Silverstein, 1970; Rust, 2004). It provides a subtest and composite scores 
indicating intellectual functioning in verbal and performance domains, and general 
intellectual ability. It is recommended for use with children between 30 to 91 
months old. All children above the age of 30 months were assessed using the 
WPPSI. 
 
Design 
This will be a longitudinal cohort study looking at cognition and mental health of 
maltreated children within 10 weeks of entering care, and at 15 and 30 months 
following entry to care. 
  
Research procedures 
Due to the longitudinal nature of this study, existing data will be used and the 
trainee will not be involved in data collection. Their role will be to evaluate, 
analyse and interpret data outcomes. Relevant data collected as part of BeST? will 
be extracted from a central database, including outcomes from mental health 
(SDQ, DAWBA), and cognitive measures (BSID-III, WPPSI) at all three time 
points. Appropriate statistical analysis will be conducted to answer the research 
questions. 
 
Data Analysis 
A statistician at the Robertson Centre was consulted in planning the appropriate 
statistical techniques for the planned analyses.  
 
Stability of cognitive functioning 
Multilevel modelling analyses will be used to investigate the stability of cognitive 
scores between baseline, 15 and 30 months following entry to care. It is expected 
that cognitive scores in the same individual may be highly associated at the 
different time points. This statistical method allows for this association to be taken 
into account. Furthermore, guided by existing literature, a number of correlations 
will be carried out at baseline to identify any other factors that may be associated 
with cognitive outcomes, such as age of the child. These will be used as covariates 
in the analysis. 
 
Relationship between mental health and cognition 
A linear multiple regression analysis will be used to investigate the relationship 
between mental health at entry to care and cognition after 30 months. The 
analyses will take into account potential confounders such as age and gender. The 
predictors of variance in the regression model will be theoretically selected. 
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For the analysis where different measures have been used at different time points 
(such as the BSID-III & WPPSI), to make the results comparable, the age 
corrected scales for the raw scores will be used to generate the percentiles. The 
percentiles, as relative ranks based on normative data, will be the outcome score. 
 
The above primary planned analyses relate to the main aims of the study. 
Additional exploratory analysis may be considered to look at the impact of age at 
the time of placement. The outcomes at 15 months (time 2) may also be explored 
to look at the trajectory of cognitive stability. 
 
The Statistical Package for the Social Sciences (SPSS) version 23.0 will be used for 
data analysis. 
 
Justification of sample size  
The statistical programmes The Free Statistics Calculators Index (Soper, 2017) 
and G*Power (Faul, Erdfelder, Lang and Buchner, 2007) were used to determine 
the required sample size for the multilevel modelling and linear multiple regression 
analyses respectively. The calculations were made using a large effect size (0.35) 
(Cohen, 1988), and by setting the power at 0.8 and alpha at 0.05. 
 
The power analysis calculations demonstrated that a sample size of 37 would be 
adequate for exploring the stability of cognition over time, and a sample size of 31 
for investigating the relationship between mental health and cognitive outcomes. 
 
In May 2017, 31 participants in the BeST? had completed assessment at all three 
time points. Due to the time bound nature of the assessment points, this number 
is expected to increase by the time of analyzing data for this study. Eighteen more 
participants are due to complete their final assessment at time 3 by February 
2017, when data for this study will be analyzed.  
 
The feasibility study for the BeST? Trial (Pritchett et al, 2013) predicted a 25% 
attrition rate between time 1 and time 3. Based on this, at least 13 more 
participants are expected to have a complete dataset at all three time points by 
then. As a result, the projected number of participants available for this study is 
44 (which exceeds the sample needed).  
 
Settings and Equipment 
There are no equipment or specific setting requirements for the completion of the 
proposed study.  
 
HEALTH AND SAFETY ISSUES 
There are no researcher or participant safety issues identified at this stage. 
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ETHICAL ISSUES 
The West of Scotland Ethics Committee 5 has granted ethics approval for the 
existing data collected as part of BeST?. As such this study will not require formal 
ethics approval. An amendment form will be submitted to inform and seek consent 
from the ethics committee of the researchers pending involvement.  
 
FINANCIAL ISSUES 
There are no funding or financial requirements envisaged for the completion of 
this research. 
 
TIMETABLE 
The preliminary timeline is expected to be as follows: 
September 2016  Outline submission - submitted 
December 2016   Proposal draft - submitted 
April 2017   Proposal submission  
May 2017   Final approval & relevant ethics applications 
Autumn 2017  Relevant literature review 
Winter 2017   Data collection/extraction 
Spring 2018   Data analysis and write up   
July 2018   Thesis submission 
September 2018  Viva 
 
PRACTICAL APPLICATIONS 
The proposed study will provide a better understanding of the cognitive profile of 
maltreated children in the first few years of life following entry to care, and the 
exploration of how mental health outcomes can predict cognitive development. 
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